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Abstract 

We calculate, within pQCD parton model at leading orders, the expression 
of the polarization P of spin 1/2 hadrons (typically A baryons), produced in 
polarized semi-inclusive DIS in all possible cases in which weak interactions 
are involved. We discuss how to gather new information on fragmentation 
and distribution functions and give numerical estimates in the cases for which 
data are or will soon be available. 



PACS numbers: 13.60.Hb, 13.85.Ni, 13.87.Fh, 13.88.+e 



1. Introduction 

The polarization of spin 1/2 baryons inclusively produced in polarized Deep In- 
elastic Scattering processes may be useful, if measurable, to obtain new information 
on polarized distribution and fragmentation functions. A lot of attention has re- 
cently been dedicated to the self-revealing polarization of A's and other hyperons 
Most papers, with the exception of Refs. and |]TT|, do not consider 



weak interaction contributions, due to lack of available experimental information. 
NOMAD collaboration have recently published some very interesting results |0 



on the A polarization in charged current interactions; more data might soon be 
available from high energy neutral current processes at HERA, due to electro-weak 
interference effects. It is then appropriate and timely to perform a systematical 
and comprehensive study of weak interaction contributions to the production and 
the polarization of baryons in as many as possible DIS processes. We stress that 
such contributions are an important source of new information, due to the natural 
neutrino polarization and to the selected couplings of W's to pure helicity states. 
We consider weak interactions in the following processes: 

up — > + X (charged current) 

up — > + X (charged current) 

p u A^ + X (charged current) 

£^ p u A^ + X (charged current) 

up — > u A^ + X (neutral current) 

up — > u A^ + X (neutral current) 

£p £ A^ + X (neutral current) 

where the lepton £ and the proton p may or may not be polarized, whereas the 
neutrinos are obviously always polarized (A,^ = —1/2, Ap = +1/2). 

In our calculations we take into account leading twist factorization theorem. 
Standard Model elementary interactions at lowest perturbative order and LO QCD 
evolution only. Consequently the cross-sections for the production of a hadron B in 
the current fragmentation region are given by 

j^ = T.Qi^^Q')fDs/,{z,Q'), (1) 
axayaz ^ ay 

where q(x, Q^) is the quark q distribution function, Ds/qiz, Q"^) is the fragmentation 
function of the quark into the detected hadron and da/dy is the elementary cross- 
section. The usual DIS variables x, y and z are defined as a; = Q'^/2p-q, y = q-p/£-p 
and z = pb ■ p/p ■ q (see also Appendix B). 

In Sections 2-4 we consider separately the different processes, and derive explicit 
expressions for the polarization of a final baryon B in terms of elementary dynamics, 
quark distribution and fragmentation functions. In Section 5 we discuss how exper- 
imental data could be used to obtain specific new information and give predictions 
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for several processes which might be of interest in the near future. In Appendix A 
we give full information on the kinematical ranges and configurations for each of 
the experiments in progress or planned, used to derive our numerical results. In 
Appendix B we discuss mass effects in the fragmentation process, to clarify differ- 
ences and relationships between different definitions of the variable on which the 
fragmentation functions depend. 



2. Charged current processes, up — > lA.^ X and ip — > vA^ X 

Let us consider first the neutrino initiated processes, up — > iA^X; for them, there 
exist 4 possible elementary contributions, corresponding to the interactions: 



where we use the notation 





^ i Ui 






yui - 


i+dj 






,c 


dj = 



(2) 



Ui = u,c dj = d,s . (3) 



Neglecting quark masses one finds that there is only one non-zero helicity am- 
plitude Mx^,\^_-\^,\g. for each of the elementary processes in (Q), and precisely 



j.yudj^i Ui _ j.yudj^i+ui _ AnaVij 1 . , 

M'T^X'' = MTr^-'' = - \~J, , (5) 

+ + sin^ Ow y + M^/xs ^ ' 

where, according to usual SM rules, 

Vud = Vcs = COS 9c Vus = -Vcd = sin Oc , (6) 

9w is the Weinberg angle, 9c is the Cabibbo angle and Vij = V*i. 
The elementary cross-sections are computed according to 

d^xx' ^ 1 1^^^^ ,2 ^ J_ daw /^x 
dQ^ IGvrx^s^ ' sx dy ' 



from which we obtain 



Notice that both v and u couple only to quarks with negative helicity and antiquarks 
with positive helicity. 

We can now compute the longitudinal polarizations P[v/] and P[i)/] for any spin 
1/2 baryon B (A's and A's for instance) produced in neutrino initiated, charged 
current DIS scattering processes: 



and 



(B) - ^^,p^e-B^x + d^.p^e-B^x (1^) 



^^up^e+B+x _ ^^up^e+B-X 
P[u,t]{B) = ^^pp^e+B+x _^ ^^vp^t+B_x ' (-'--'-) 

where B± denotes a baryon B with helicity ±. 

In the most general case, when also the proton p is polarized - and we denote 
by an apex 5* its spin state - from Eqs. (|I]), (|10D and ([TT|) we obtain: 

''''' T..A{d,t^da'^-^Dsiu. + {u,)fda'^^^^ 

and 

[{Uiy_'da^_ 'De/d, + {dj)+'da^^ Db/uA 

where an expression like {q)'±^ stands for the number density (distribution function) 
of quarks q with helicity ± inside a proton with spin S, whereas q± alone refers, 
as usual, to a proton with + helicity. The polarized fragmentation functions are 
defined as 

ADB/q = DB+/q+ " DB-/q+ = DB-Iq- — Db+Zq- ■ (14) 

If we now explicitely perform the sum over flavours in the numerators and de- 
nominators of Eqs. (|12D and (|13D, neglecting c quark contributions, and use Eqs. 
(W) and (p[), we obtain for longitudinally (± helicity) polarized protons 



p(±).p [d^ + Rs^] ADb/u - (1 - y?Ui [ADs/d + RADB/s, 

^"''^ ^ ' ^' [d^ + R %] Db/u + {i-yyu± [DB/d + R Db/s' ^ ^ 

and 



p(±)rR., „ . _ [d± + Rsi] ADb/u - (1 - [ADB/d + RADb/s] . . 

^ ' ' ^' ^ [4 + R s±] Db/u + (1 - y? [DB/d + R Db/s] ' ^ ^ 

where R = sin^ 9c / cos^ 9c — 0.056. 

In the simpler case in which the proton is unpolarized one replaces g+ and g_ 
with q/2 so that Eqs. (|15D and (|^) become respectively 

p(°)rR-r . . _ [d + Rs] aDb/u -ji-yru [ad^/, + r aDb^ 

' ' ^' ^ [d + R s] Db/u + (1 - y? u [D^^j + RDb/,] ^ ' 
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and 



p(o) .R.^ „ . _ [d + R s] ADn/u - (1 - yyu[ADB/d + R ADb/s] .... 



in agreement with the resuhs of Ref . [|rT| . 

The formulae given above hold for any baryon and antibaryon with spin 1/2. If 
we specify the final hadron observed, further simplifications are possible. Let's con- 
sider the case in which a A baryon is produced, or, in general, a baryon (rather than 
an antibaryon): in this case we can neglect terms which contain both q distributions 
(in a proton) and q fragmentations (into a A) as they are both small, in particular 
at large x and z. Then we simply have: 

<l(A;'-)-<S|(A;.-)--^. (19) 

(A, ^) - R[,,i] (A, ^) - jj^^^ ^ ^ jj^^^ , (^U) 

and the polarizations, up to QCD evolution effects, become functions of the variable 
z only, since any other term apart from the fragmentation functions cancels out. 
For Eq. (pO]) to hold one should also avoid large y regions, due to the factor {1 — y)^ 
inEq. (|T|). 

Eqs. ([T9| ) and ( pOD relate the values of the longitudinal polarization P(A) to a 
quantity with a clear physical meaning, i.e. the ratio AD\/q/D\/q; this happens 
with weak charged current interactions - while it cannot happen in purely electro- 



magnetic DIS [|T2| - due to the selection of the quark helicity and flavour in the 
coupling with neutrinos. A measurement of -P(A) offers new direct information on 
the fragmentation process. We shall discuss further this point in Section 5. 

Similar results hold for the ip — > uA^X processes; the contributing elementary 
interactions are: 

i~ Ui — > u dj 
i~ dj ^ vui 
dj vui 

t^Ui ^ vdj (21) 



with the same cross-sections as those computed in Eqs. (|]) and 



da___ _ da++ _ da_l _ da+l ^^^^ 



dy dy dy dy 

'-dj 

(23) 



da^_ da_:^ da^_ ^ da_: ^ 



dy dy dy dy 
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The analogue of Eqs. and (|T^) is now 

['''^i^ ' ' ^' ^ (1 - y? [4 + R s±] Ds/u + [DB,d + ^ ^ 

and 



and similarly for the analogue of Eqs. (|T^ and (|1^) (one simply replaces in the 
above equations the quark and antiquark helicity distributions with the unpolarized 
ones) . 

In the case in which one can neglect antiquark contributions (as for A's) one has 
again, as in Eqs. (|19D and (|20|), 



p(^hA-z) ~ p(o) (A-z) ~ ADa/^ + R ADa/s 

AD. 



A/d -t- -fi- ^A/s 



P^K,z)^P^l^K,z) ^ -==1^. (27) 

J-^A/u 

3. Neutral current neutrino processes, up — > uA.^ X 

There are 4 different kinds of elementary interactions contributing to these pro- 
cesses 

u q — * u q 
uq — > u q 
v q —>■ v q 

uq — > uq (28) 

where q can be either Uj or dj. 

There are 2 non-zero independent helicity amplitudes for each process in ([28|). 
These lead, through Eq. (^, to the following elementary cross-sections 

na^ (2eg sin^6'vy)^ / l-y V 



da^Jj^ 




da'^_ 


>uq 


dy 




dy 




da'J- 


>uq 


da'^^ 


>uq 


dy 




dy 




daZ^^ 


>uq 


da'^r 


>uq 


dy 




dy 




da'J- 




da^^Z^ 


>pq 



Axs sin^ cos^ 6^^^ \y + M'^/xs^ 
q\ sin^6'vy) 



na^ (l-2|eJ sin^^w)^ / 1 



4xs sin"^ cos^ 6*^^ \y + M^/xs^ 

Tia^ (1 -2|eg| sin^^vF)^ / 1 - y ' 
Axs sin"^ 6^11/ cos^ 6^^^ \y + M|/xs^ 

■na^ {2 eg sin^6'vF)^ / 1 



2 



dy dy ixs sin'^ cos^ 6^^^ \y + M^/xs ^ 



(29) 
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where is the quark charge in units of the proton charge. 

In analogy to what we did in the previous paragraph, the longitudinal polariza- 
tion of the produced baryon B is defined as 



and 



^^vp^vB+X _ ^^vp^vB-X 
■ (j^fjup-*uB+X dfjup-^vB-X 

^^up-^uB+X _ ^^vp^vB-X 



(30) 



(31) 



flfjvp-^vB+X _|_ fJ^fjvp-^vB-X 

For the numerator and denominator of P\jj^i,^{B) and P[i>^p](S) separately, one 



obtains, for a generic spin state 5" of the proton: 

+ [(rf,)f (1 - y? 4 - {d,f^ (1 - 2 cy 
+ ( J,)f (1 - yf (1 -2cr- {djt'^ 4 



AD 



B/uj 



AD 



B/dj 



AD 



B/uj 



AD 



B/d, 



,}. (32) 



and 



E . { (1 - yf 16 + {u,f^ (1 - 4 cf 

+ [(%)f (1 - y)^ (1 - 4C)^ + (fZ,)L^^ 16 
+ (J,)?) (1 - yf (1 - 2 C)^ + {d,f!^ 4 



D 



B/dj 



D 



B/uj 



D 



Bid, 



, } , (33) 



16C^-(^.,)L^^(l-y)^(l-4C)^ 

+ [(ci,)f 4C^-(rf,)^"^(l-?/)^(l-2C)2; 
+ [(«,)f (1 - 4 C)2 - («,)^'^ (1 - I/)' 16 C\ 
+ (J,)f (1 - 2C)2 - (J,)L^) (1 - |/)2 4C2 



AD 



B/uj 



AD 



B/dj 



AD 



B/uj 



AD 



B/d, 



}, (34) 



iB) = E.INf 16C^ + (^,)^^)(l-y)^(l-4C)^ 
+ [{d,)f 4 + {d,f^ (1 - |/)2 (1 - 2 C)2 



D 



B/dj 



+ 
+ 



(«,)f (1-4 C)2 + («,)L^) (1-^)^16 C 
{d^)f (1 - 2 C)2 + ( J,.)^^^ (1 - yf 4 C 



B/u, 



D 



B/d, 



} , (35) 



where C = sin^ 6*1^/3. 
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In the case of A (or any baryon, rather than antibaryon) production, a simple 
expression for its longitudinal polarization P can be obtained by neglecting the 
antiquark contributions and the terms proportional to sin^^vK- For longitudinally 
polarized protons in this approximation we have 

p(±) m^jh (1 - 8C)A/^A/., + jd,)^ (1 - 4C)ADa/,J 

whereas for unpolarized proton, where q± q/2, one obtains 

p(o) ... ^ (1 -SC)AD^/^^ + d, (1 - 4C)ADa/,J 

''^''^'^ ^ E,K(l-8C)DA/„,+rf,(l-4C)DAM] ^ ^ 

Similar formulae, avoiding the large y region, hold for 

4. Neutral current lepton processes, ip — > ^A^^ X 

The possible elementary scatterings contributing to this process are of the form 

iq^iq (38) 

where i can be either i"^ or £~ and q can be any quark or antiquark. 

There are 4 non-zero independent helicity amplitudes corresponding to the pro- 
cess in (^). Notice that in this case we must take into account the contributions 
of both weak and electromagnetic interactions, and the amplitudes are given by 
the sum of the two corresponding terms. According to Eq. (|^), the elementary 
cross-sections can be written as 



da'^r'' 






1 


dy 


16xs 


y + Ml/xs 


da'^-'" 






1 


dy 


16xs 


y + M|/xs 



^V(l-l/)^ (39) 



where again £ can be either or £ , g can be any quark or antiquark q = Uj,dj 
and Cq is the quark charge. For the coefficients A^^'^ we have (C = sin^6'vi//3) 





Uj 

+ 


= 


Uj 


= Ar!>- 


= 




'Uj 


= nI 


-Uj 

+ 


= N^^^^ 


= N^^^' 




-Uj 

+ 


= 


-Uj 


= 


= N+y 


at! 


-Uj 


p- 

= N_ 


-Uj 


= N+y 


= N+y 



-1.60 



1-3C 
4(1-4C) 

1 -3C 
8(1-6C) 



3.60, 
1.87. 



3(1-3C) 
2 {<oC AC) 
3C(1 -3C) 



-4.19, (40) 
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and 



0— f1 ■ 
AT"* 
iV++ 


0— A ■ 

— 7V+_ 


— 7V__,_^ 






— M^~^^ 

— ^^++ 


— Tvlt-'^-' 








= N^^^' 













1 -3C 
4(2C- 1) 

1-3C 
4(6C- 1) 



0.80, 
~ -4.40 , 
~ -0.93, 



3(1-3C) " 
i+d, 2 ( 1-6C)(1-2C) 
3C(1 -3C) 



~ 5.12. 



(41) 



We can now proceed to the calculation of the longitudinal polarization P of the 
observed spin 1/2 baryon 



B) 



da^P- 



(42) 



where I can be either or ^~ . 

P[£^£](i?) can be evaluated for any Icpton and proton spin configuration. When 
both the proton p and the lepton I are longitudinally polarized (in helicity states) , 
the polarization P becomes 







— g=p da±I* 


Iq 


^Ds/q 




q± dal+ 


' + g=p da±Z 




DB/q 



(43) 



where again I stands for either or and the sum runs over all quarks and 
antiquarks, q = u,d, s,u,d,s, .... 

For longitudinally polarized leptons but unpolarized protons {q± — > g/2) we have 



Eqq 


'da'^^'" - da'^r'"' 


^Ds/q 


J2qq 


'da'^-'' + da'^I-'"' 


DB/q 



p(±,0) 



while for unpolarized leptons but longitudinally polarized protons we have 



(44) 



3(0,±) 





g± (rf^tV'" + da'X'") - q^ {da'^I'''' + dat^I'''') 


^Ds/q 




'q± (datV^' + (i'T V) + Qt {da.^-^" + dalr^^) 


DB/q 



(45) 



Finally, the most interesting case is when neither the proton nor the lepton are 
polarized: in this case the longitudinal polarization of baryon B is non-zero only 
due to parity violating weak contributions. We obtain 



P,y(B) = 



da 



Iq^tq 



;.eq->tq 



da_r_ 



da'L'r 



AD 



B/q 



4 Eqqda^i^^iDs/q 



(46) 
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where da^'^^^'^ is the unpolarized iq iq cross-section 

4 da''^'^''' = da'^+'' + dai'+'' + da'^r'' + dai'T'" . (47) 

This effect might be measurable at HERA and numerical estimates will be given in 
the next Section. 

5. Numerical estimates 

In the previous Sections we have obtained explicit expressions for the polarization 
of baryons produced in DIS scatterings involving weak interactions; we now use these 
formulae to give predictions in the case of A and A production, considering typical 
kinematical configurations of ongoing or planned experiments. When convenient, 
we integrate over the actual physical ranges of some variables; these are collected in 
Table 1 of Appendix A. Our results should give a good comprehensive description 
of what to expect in all present or future experiments, and can be adapted to cover 
all realistic situations, according to different kinematical cuts and configurations. 

The polarization values depend on the known Standard Model dynamics, on 
the rather well known partonic distributions, both unpolarized and polarized, and 
on the quark fragmentation functions, again both unpolarized and polarized. The 
latter are not so well known and a choice must be made in order to give numerical 
estimates or in order to be able to interpret the measured values in favour of a 
particular set. 

Unpolarized A fragmentation functions are determined by fitting e^e^ ^ A + 
A + X experimental data, which are sensitive only to singlet combinations, like 
D/^/g + D\/q = D(^^j^^yq. It Is Imposslble to separate the fragmentation functions 
relative to A's from those for A's in a model independent way; also flavour separation 
is not possible without appropriate initial assumptions, for example about SU{3) 
flavour symmetry. Polarized A fragmentation functions are obtained by fltting the 
scarce data on A polarization at LEP, sensitive only to non-singlet combinations 
like AD^/g - ADA/g = A^X/V Also in this case flavour separation has to rely on 
models. 

Three typical sets of fragmentation functions, denoted as scenarios 1, 2 and 3, and 
derived from flts to e~^e~ data, are given in Ref. ||^. The unpolarized fragmentation 
functions are taken to be SU{3) symmetric: 

-D(A+A)/u = -D(A+A)/d = = -D(A+A)/s = -D(^+A)/d = -D(a+A)/5 ; (48) 

and have been derived for the combined production of A and A and not for each of 
them separately. 

For the polarized fragmentation functions they assume, at the initial scale /i^: 
ADA/s{z,fi'^) = 2;°D(A+A)/.(^,/^^) , 

ADA/,{z,fi^) = ADj,/d{z,fi^) = N,ADj,/s{z,^i^) . (49) 
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The three scenarios differ for the relative contributions of the strange quark polar- 
ization to A polarization: Nu = 0, iV„ = —0.2 and = 1 for scenarios 1, 2 and 
3 respectively The "unfavoured" polarized fragmentations ADa/s, ^-DA/n, etc. 
are assumed to be negligible at the initial scale /x^, and are only generated by QCD 
evolution; it is then possible, for the polarized fragmentation functions, to obtain 
separately the contributions to A and A. 

We adopt the above set of fragmentation functions as they are the least de- 
pendent on models, they have the proper QCD evolution, and the three scenarios 
are well representative of possible spin dependences. We are then equipped with 
unpolarized fragmentation functions into A + A and with separate polarized frag- 
mentation functions into A and A; we wish to give predictions and estimates for 
the polarizations of A and A, which are measured separately. We then define the 
following computable quantities: 

and 

where the notations should be obvious and 

Eqs. ( |50D and (|5ll) allow to compute the values of P(A) and P(A) provided one 



can compute or measure the ratio T: 

P(A) = (1 + T) P*(A) , P(A) = (l + ^) ^*(A) . (53) 

Notice that P is always larger in magnitude than P*. 

The ratio T cannot be computed with the fragmentation set of Ref. @]; it 
requires the knowledge of separate unpolarized fragmentation functions for A and 
A and it depends on the chosen set. 

In Figs. 1-10 we show some results for P*(A, A) for several processes, with differ- 
ent initial spin configurations, and different kinematical conditions, corresponding 
to typical experimental setups, shown in Table 1 of Appendix A. These may easily 
be changed, according to experimental situations. Details are given in the figure 
captions. We use the unpolarized distribution functions of Refs. [0, the related 



polarized distribution functions of Ref. [jl5| (we have explicitely checked that our 
numerical results depend very little on the available sets of parton densities) and 
the fragmentation functions of Ref. mainly with scenarios 2 and 3. 

In Figs. 11-12 we give estimates for P(A) [rather than P*(A)], in the same 
cases of some of the previous figures; we have computed the ratio T either with the 
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SU{3) symmetric set of unpolarized fragmentation functions of Ref. or with a 
set derived from Ref. [|1^, by imposing SU{3) symmetry. 



The figure captions contain all relevant information about the various cases; we 
give here some general comments about our results. 

• We present results using mainly the fragmentation functions of scenarios 2 
and 3 of Ref. |^ , neglecting scenario 1 , in which only s quarks contribute to 
A polarization. In fact, -P(A) is always negligible in this case, given the small 
content of s quarks in the nucleon target and the SU(3)-symmetric nature of 
the unpolarized fragmentation functions utilized. This can be seen by inspect- 
ing Eqs. (0), ( pOD and p6|), ( p?]) for charged current interactions and Eq. 



(p^) for neutral currents. However, it is interesting to notice that for unpolar- 
ized fragmentation functions allowing for a strong SU{3) symmetry breaking, 
like those of Ref. [0, the situation can be different, and scenario 1 might 
give sizeable asymmetries. According to Ref. |T6|, -Da/« = -DA/d "C -Da/s and 



this can well compensate for the small factor R in Eq. (pOD, so that, also in 
scenario 1, P[u/] can be large. 

Figs. 1, 2 and 11 summarize some of the most interesting features of A po- 
larization in charged current interactions. The large (x) values involved in 
NOMAD experiment imply T = da^/da^ < 1, so that, from Eq. P*{A) 
is similar to -P(A) (compare Figs. 2 and 11) and follows closely the simple 
behaviour suggested by Eqs. (|I^) and (^). P*{A), instead, is suppressed by 
the the small ratio T, see Eq. (|5T|); the actual estimated value of -P(A) is 
shown in Fig. 11 and is much larger. Notice that a comparison between Figs. 
1 and 2, i.e. between Eqs. (|19|) and (^), might give information on the ratios 
Cq = AD/^/g/ D\/q; for example, the same value of Cg for all flavours would 
result in P[j,^£](A) = P[p^£](A). On the other hand, largely different values of 
P[u/] and P[u,e] would certainly indicate a strong SU{3) symmetry breaking in 
the fragmentation functions, with s quark contributions dominating in order 
to compensate for the small R factor in Eq. (pO|). 

Some data on Pj[y]j(A, A) are available from NOMAD collaboration [13], but 
the errors and uncertainties are still too large to allow significant comparisons 
and to discriminate between different sets of fragmentation functions. 

Fig. 3 gives values of P*(A) in kinematical regions dominated by small x 
values, so that one expects T ~ 1 and P*(A,A) ~ P(A,A)/2, Eqs. (^) and 
(pip. The opposite signs of P(A) and P(A) can be easily understood by looking 
at Eq. (^) (with q± —>■ q/2) and noticing that fragmentation into a baryon 
or an antibaryon favours the first or the second term in the numerator. 

For neutrino charged currents we give numerical estimates only in the case 
of an unpolarized target. In fact, present intensities of neutrino beams re- 
quire very large targets to reach reasonable luminosities and statistics, and 
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this makes unpractical to polarize them. There are however proposals for neu- 
trino factories with large intensities which will allow to consider the option of 
polarized targets [|l^ . 



The A polarizations for neutral currents shown in Figs. 4, 5, 6 and 7 exhibit 
a similar behaviour for the four different kinematical setups considered. The 
differences are related to the different kinematical cuts and again to the value 
of the factor T. In particular, since T ~ 1 for E665 and HERA kinematics, the 
P* are suppressed by a factor ~ 2 with respect to the case of HERMES and 
COMPASS kinematics. Notice also that in these two cases there are sizeable 
variations depending on the different polarization states of the target. 

The results presented in Figs. 8 and 12 show polarizations as functions of x 
(integrated over z) rather than z (integrated over x): these test the dynam- 
ics of the partonic process and in particular the contribution of electro-weak 
interferences, in a neat and unusual way. The differences between positively 
and negatively charged leptons are entirely due to electro-weak effects; this 
is well visible at large x (implying large Q^), where the curves for and 
e~ differ sizeably. Moreover, from Eqs. (^^-(^T]) it is possible to evaluate 
analytically the zeros of the cross-section differences da±+ — da±- appearing 



in the numerator of Eq. (^41); one can show that real zeros for < a; < 1 
occur only for electromagnetic + weak contributions and for positron beams. 
The effective position of the zeros depends on y (or alternatively on Q^) and 
for the dominating small y values is around x ~ 0.04 - 0.08. Although the 
statistical errors increase sizeably for large x values at HERA, the different 
behaviour shown at small and large x values for positron and electron beams 
might probably be tested. 

Fig. 12 shows the same plots as in Fig. 8, for the actual polarization -P(A), 
estimated according to the comments in the figure caption, rather than for 
P*(A); it is interesting to note how the differences between P and P* vary 
with X, according to the observations we have already made. 

• Fig. 9 shows the parity violating longitudinal polarization of A's produced 
from unpolarized initial electrons and nucleons in NC processes; being a purely 
electro-weak effect it is more sizeable at very large values, which are, how- 
ever, accessible at HERA. Also Fig. 10 shows some effects of electro-weak 
interferences, resulting in differences between plots of -P[e e]' positrons 
and electrons. 

We have given a comprehensive discussion - both theoretical (at LO) and phe- 
nomenological - of the polarization of A's and A's produced in the current frag- 
mentation region of DIS processes, both with neutral and charged currents. Our 
results can be exploited to gather new information about polarized fragmentation 
functions, to improve our knowledge about polarized parton densities []TB[ and to test 
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fundamental features of electro-weak elementary interactions. Several experiments 
are either running or being planned, which will precisely look at these semi-inclusive 
DIS processes; our study should help in the analysis of the forthcoming data. 
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Appendix A — Experimental setups and kinematical cuts 

In our analysis we have considered most present and forthcoming experiments, 
which cover many different kinematical configurations. For the reader's convenience, 
we collect and summarize here the corresponding experimental setups, with their 
kinematical ranges. 

The main variables which specify the various setups are listed below, while the 
kinematical values and cuts for the different experiments are given in Table 1. 

Ef. incoming lepton energy, in the Laboratory reference frame 

^/s^. total energy, in the lepton-proton cm. frame 

W: total energy, in the virtual boson-proton cm frame 

Elf-. outgoing lepton energy, in the Laboratory frame 

9i/(^hy. outgoing lepton (hadron) scattering angle, in the Laboratory frame 

Eh'- outgoing hadron energy, in the Laboratory frame 

Pt' transverse hadron momentum (w.r.t. the lepton direction) 

77: = — Intan (6'/i/2), pseudorapidity, in the Laboratory frame 

X = Q'^/2q ■ p, y = q ■ p/i ■ p, z = ph • p/q • p are the usual invariant variables for 
semi-inclusive DIS hadron production. 





HERMES 


COMPASS 


E665 


NOMAD 


HERA 


HERA* 


El [GeV] 


27.6 


200 


470 


48.8 


27.6 


27.6 


x/i [GeV] 


7.26 


19.4 


29.7 


9.6 


300 


300 


X 


0.023-08 


> 0.01 


(10-3)-0.1 


0.22 


> 0.004 


> 0.01 


y 


< 0.85 


0.1-0.9 


0.1-0.8 


0.48 


0.04-0.95 


0.1-0.95 


z 


0.2-0.7 


0.2-0.9 


0.1-0.95 




> 0.1 


> 0.1 


[GeV^] 


1-24 


> 4 


(l)-2.5 


9 


10-2000 


200-10^ 


W [GeV] 


> 2 






5.8 






Ei> [GeV] 


> 4.1 




< 420 




> 10 


> 10 


e, [rad] 


0.04-0.22 












Eh [GeV] 


> 2 


> 5 


> 4 








Pt [GeV] 










> 0.5 




V 










-1.5-1.5 





Table 1: Summary of the experiments and the corresponding kinematical setups. 
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Wherever possible we have considered kinematical cuts identical to those al- 
ready adopted or planned for the related experiments; the range for the E665 
experiment at SLAC (0.25 < < 2.5 GeV^) reaches too low values for our 
leading order analysis, based on factorization theorem, and we have adopted the 
range 1.0 < < 2.5 GeV^ (this influences also the lower cut on x, of course). 

Notice also that with HERA we mean both HI and ZEUS typical setups at 
intermediate values, while with HERA* we refer to setups with very high 
values, as required for the study of electro-weak interference effects. 

For NOMAD experiment, all kinematical variables are fixed to the corresponding 
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Appendix B — Mass correction effects 

In this paper fragmentation functions are always expressed as a function of z = 
P ■ Ph/p ■ q, where p, ph, q are the four-momenta of the target proton, the produced 
hadron, and the virtual boson respectively. In the case of semi-inclusive DIS, at LO 
and in collinear configuration, z coincides with the light-cone momentum fraction of 
the parent parton carried by the observed hadron, ^ = p^/p^- There are in general 
several other variables that can be considered; depending on the specific process 
under study, they can be more or less suitable than z to, e.g., describe the process 
from the experimental point of view or to show scaling properties of observables, like 
cross-sections. In this Appendix, we shortly review the definition of these variables 
and give the connection among them. It is important to notice that at very large 
energy scales E, when the mass of the observed hadron Mh can be safely neglected, 
all these variables coincide (excluding the regions where they are comparable to 
Mh/E). However, kinematics for most of the running or forthcoming experiments 
on semi-inclusive hadron production, which is the main subject of this paper, are 
such that mass corrections can be relevant. We always neglect corrections due to the 
mass of the proton target, even though they might have some effects in particular 
kinematical ranges. 

Let us first briefly summarize the situation in the case of e^e^ KX process, 
which is used to fix the set of A + A fragmentation functions largely adopted in this 
paper. The variables usually utihzed are: 



^Ph- 


q 2Eh 










Q 





Xp = ^ = (54) 



c ^ Ph_ 

Pt 

where pj^ is the hadron three-momentum in the e"'"e~ cm. reference frame, and 
Xp are usually adopted by the experimentalists, while ^ is more commonly used by 
the theorists. At large energies, like in e^e~ collisions at the Zq pole, and considering 
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Xp > 0.1, which is also required for other theoretical reasons, see Ref. mass effects 
are in fact negligible and all these variables can be safely assumed to be equivalent; 
the fragmentation function dependence on ^ can then be directly identified with 
the Xp dependence shown by the experimental results. When mass corrections are 
relevant, the connection among the variables defined in Eqs. (|5^) is given, at leading 
order, as follows: 



Xr. 



Xp (3 , 
1 + 13 



where the factor [3 is defined as 



X, 



AMI 
x"^ s 



1/2 



(55) 



(56) 



Let us now consider the case of semi-inclusive DIS, in the virtual boson-target proton 
cm. reference frame, for hadron production in the current fragmentation region 
{xp > 0). Usual variables are: 

P-Ph Eh+\Ph\ 



X, 



p-q 
2 PL 
W 

Eg' 



W 

W ' 
Eh 

(l-x)Er. 



(57) 



2Eh 
W 



h + X. Xp and 



where Eg' is the energy of the parent quark in the process q' 
z are the variables usually adopted by the experimentalists. However, as shown in 
Ref. 0] , the appropriate scaling variable for semi-inclusive DIS is z' rather than Xp . 
Defining e = Mh/W, the ranges of variation of the three variables are 

1/2 



X, 



0, (l - 4e^ 



2e, 1 



(58) 



The expressions of the three variables as a function of the other two are 



X, 




1/2 



1/2 



X, 



1-^ 



X, 



1 + 4- 



2 




^ 1 + 



2 




1/2- 



(59) 
(60) 
(61) 
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If we start from, e.g., a cross-section evaluated in our formalism (we omit here 
the dependence on x and y) 

Tz ^'^'^ ' ^^^^ 

the corresponding cross-section expressed as a function of will be given by 

da dz da ^ r / \n 

— oc Dh[z{Xp)\, (63) 



diX p doc p dz 

where, apart from the overall rescaling factor dz/dx^, one must keep into account 
that fragmentation functions, obtained in the variable z, are to be rescaled to the z 
value corresponding to x^. 

In variables like polarizations, given as ratios of two cross-sections, the overall 
rescaling factors cancel out and the remaining effect is the rescaling between the two 
variables in the fragmentation functions, according to Eqs. (p9|)-(^). 

Of course, if the average value of the polarization over a given kinematical region 
is required, the appropriate overall rescaling factors, like dz/dx^ in Eq. (|63D, have 
to be taken into account in the kinematical integrations. 
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Figure captions 



Fig. 1: P*i}^] for A (solid lines) and A (dashed lines) hyperons, as a function of z, 
with a kinematical setup typical of NOMAD experiment at CERN (see Table 1 for 
details). Results are given for scenarios 2 and 3 of the polarized A fragmentation 
functions (FF) of Ref. [^]. Results with scenario 1 are almost negligible. Unpolarized 
(A + A) FF are from Ref. M ; unpolarized GRV partonic distributions have been 



used for the proton target. Since (x) is large for this kinematical configuration, 
we expect T = da^/da^ <^ 1 and, as a consequence, -P[y°^](A) ~ P*J^j{A), while 

>(o) ^A^ ^ P*(0)/ 



> Pm(^) (see text for more details). 

Fig. 2: for A (solid lines) and A (dashed lines) hyperons, as a function of 

z, with a kinematical setup typical of NOMAD experiment at CERN (see Table 
1 for details). Results are given for scenarios 2 and 3 of the polarized A FF of 
Ref. M. Results with scenario 1 are almost negligible. Unpolarized (A + A) FF 



are from Ref. [Q; unpolarized GRV partonic distributions have been used for 
the proton target. Since (x) is large for this kinematical configuration, we expect 
T = da^/da^ < 1 and, as a consequence, P[i°J,](A) ~ (A), while P[i°),](A) > 
Pj*;*-°j^(A) (see text and Fig. 11 for more details). 

Fig. 3: P*el-\ for A (solid lines) and A (dashed lines) hyperons, as a function 
of z, with a kinematical setup typical of HERA experiments at DESY (see Table 
1 for details). Results are given for scenarios 2 and 3 of the polarized A FF of 
Ref. 0] . Results with scenario 1 are almost negligible. Unpolarized (A + A) FF are 
from Ref. 0; unpolarized GRV partonic distributions have been used for the 



proton target. Since (x) is small for HERA kinematical configurations, we expect 
T = da^jdo^ ~ 1 and, as a consequence, P[g°p](A,A) ~ 2 Pj* ^pj^(A, A) (see text for 
more details). 

Fig. 4: Pj* gj for A hyperons, as a function of z^ for different combinations of 
the beam and target polarizations, as shown in the plot legend. The kinematical 
setup is typical of HERMES experiment at DESY (see Table 1 for details). Results 
are given for scenarios 2 (heavy lines) and 3 (thin lines) of the polarized A FF 
of Ref. 0. Results with scenario 1 are almost negligible. Unpolarized (A + A) 
FF are from Ref. |Q; unpolarized GRV |]T^ and polarized GRSV-ST |T5| partonic 



distributions have been used for the proton target. Since {x) is large for HERMES 
kinematical configuration, we expect, at large z^ T = da^jda^ -C 1 and, as a 
consequence, P[e,e](A) ^ P[*_gj(A), while for the A (not shown in this plot) it should 
result P[e,e](A) ^ P[* g](A) (see text for more details). 

Fig. 5: P{ini\ foi' ^ hyperons, as a function of z^ for different combinations of the 
beam and target polarizations, as shown in the plot legend. The kinematical setup 
is typical of COMPASS experiment at CERN (see Table 1 for details). Results 
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are given for scenarios 2 (heavy lines) and 3 (thin hnes) of the polarized A FF 
of Ref. 0. Results with scenario 1 are almost negligible. Unpolarized (A + A) 
FF are from Ref. IQ; unpolarized GRV [|14| and polarized GRSV-ST |15| partonic 



distributions have been used for the proton target. Since (x) is relatively large for 
COMPASS kinematical configuration, we expect, at large z,T = da^/da^ -C 1 and, 
as a consequence, P[^^^](A) ~ P[^^](A), while for the A (not shown in this plot) it 
should result P[^^^](A) S> P[^^^](A) (see text for more details). 

Fig. 6: PiiMfj] ^ hyperons, as a function of z, for different combinations of 
the beam and target polarizations, as shown in the plot legend. The kinematical 
setup is typical of E665 experiment at SLAC (see Table 1 for details). Results 
are given for scenarios 2 (heavy lines) and 3 (thin lines) of the polarized A FF 
of Ref. [Q. Results with scenario 1 are almost negligible. Unpolarized (A + A) 
FF are from Ref. [Q; unpolarized GRV |]14| and polarized GRSV-ST |jl5| partonic 



distributions have been used for the proton target. Since (x) is relatively small for 
E665 kinematical configuration, we expect T = da^/da^ ~ 1 and, as a consequence, 
P[/,,^](A, A) ~ 2Pj^^^](A,A) (see text for more details). 

Fig. 7: Pj* for A hyperons, as a function of z, for different combinations of the 
positron beam and target polarizations, as shown in the plot legend. The kinematical 
setup is typical of HERA experiments at DESY (see Table 1 for details). Results 
are given for scenarios 2 (heavy lines) and 3 (thin lines) of the polarized A FF of 
Ref. [^. Results with scenario 1 are almost negligible. Unpolarized (A + A) FF 



are also from Ref. ^j; unpolarized GRV |]IJ] and polarized GRSV-ST partonic 



distributions have been used for the proton target. Since (x) is small for HERA 
kinematical configurations, we expect T = dcr^/da^ ~ 1 and, as a consequence, 
P[e,e](A, A) ^ 2Pj; g](A,A) (see text for more details). 

Fig. 8: P[}e]''^^ A hyperons, as a function of x, both for positron (heavy 
lines) and electron (thin lines) beams. The kinematical setup is typical of HERA 
experiments at DESY (see Table 1 for details). Results are given for all the three 
scenarios of the polarized A FF of Ref. @]. Unpolarized (A-|- A) FF are from Ref. 0]; 
unpolarized GRV partonic distributions have been used for the proton target. 
The crossing at x ~ 0.1 for the case of positron beam is due to the interference 
between electromagnetic and weak contributions. Since T = da^/da^ is < 1 at 
large x and becomes comparable to unity at very low x, we expect, correspondingly, 
P[e,e](A) ~ P[le](A) and P[e,e](A,A) ~ 2P[;_g](A,A) (see text and Fig. 12 for more 
details). 

Fig. 9: P\}^e\^ for A hyperons, as a function of 2, for various "high-Q^" options of 
the HERA kinematical setup (see the HERA* setup in Table 1 for details) and for a 
positron beam: y > 0.1 (solid lines); y > 0.6 (dashed lines); > 4000 GeV^ (dot- 
dashed lines) . Results are given for scenarios 2 (heavy lines) and 3 (thin lines) of the 
polarized A FF of Ref. M . Results with scenario 1 are almost negligible. Unpolarized 
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(A + A) FF are from Ref. ^ ; unpolarized GRV partonic distributions have been 
used for the proton target (see text for more details). 

Fig. 10: P*}'^]'^^ ^'-'^ ^ hyperons, as a function of z, both for positron (heavy lines) 
and electron (thin lines) beams, and for various "high-Q^" options of the HERA 
kinematical setup (see the HERA* setup in Table 1 for details): y > 0.1 (solid lines); 
y > 0.6 (dashed lines). Results are given for scenarios 2 and 3 of the polarized A 
FF of Ref. 0. Results with scenario 1 are almost negligible. Unpolarized (A + A) 
FF are from Ref. unpolarized GRV [|T3| partonic distributions have been used 
for the proton target (see text for more details). 

Fig. 11: for A (solid lines) and A (dashed lines) hyperons, as a function 

of z, with a kinematical setup typical of NOMAD experiment at CERN (see Table 
1 for details). Results are given for scenarios 2 and 3 of the polarized A FF of 
Ref. [^. Results with scenario 1 are almost negligible. Unpolarized (A + A) FF 
are from Ref. [Q; unpolarized GRV partonic distributions have been used for 
the proton target. Estimates for are obtained from Eqs. (|53D by using the 

corresponding results for P^}^J\, shown in Fig. 2, and evaluating T = da^/da^ with 
the A, A unpolarized FF of Ref. (heavy lines) and Ref. [|1^] (thin lines); this last 
set has been modified by imposing SU{3) symmetry. The spread between the two 
corresponding sets of curves gives a good indication of the uncertainty due to the 
evaluation of the ratio T. Notice that this uncertainty is almost negligible for large 
z, where polarizations are expected to be sizeable for both scenarios 2 and 3. 

Fig. 12: P[(^e]^ for A hyperons, as a function of x, both for positron (heavy 
lines) and electron (thin lines) beams. The kinematical setup is typical of HERA 
experiments at DESY (see Table 1 for details). Results are given for all the three 
scenarios of the polarized A FF of Ref. 0. Unpolarized (A + A) FF are from 
Ref. 1^; unpolarized GRV |jT^ partonic distributions have been used for the proton 
target. Estimates for -P[g^'°^ are obtained from Eqs. (^) by using the corresponding 

results for P^}'^]''^\ shown in Fig. 8, and evaluating T = da^/da^ with the A 
unpolarized FF of Ref. ||^. The crossing at x ~ 0.1 for the case of positron beam 
is due to the interference between electromagnetic and weak contributions. Since 
T = da^/da^ is -C 1 at large x and becomes comparable to unity at very low x, we 
find, correspondingly, P[e,e](A) ~ P[e,e\{^) and P[e,e](A,A) ~ 2P*^^^^{K,K) (see text 
and Fig. 8 for more details). 
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Fi gure 1: ^ (solid lines) and A (dashed lines) liyperons, as a function of 

z, with a kinematical setup typical of NOMAD experiment at CERN (see Table 1 
for details). Results are given for scenarios 2 and 3 of the polarized A fragmentation 
functions (FF) of Ref. [^]. Results with scenario 1 are almost negligible. Unpolarized 
(A + A) FF are from Ref. ^ ; unpolarized GRV |]I4[ partonic distributions have been 
used for the proton target. Since (x) is large for this kinematical configuration, 
we expect T = da^/da^ ^ 1 and, as a consequence, -P[y^](A) ~ P^J'^j{A), while 

^[11] (^) > ^[M (^) (see text for more details). 
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Fi gure 2: -P[p,^°j' for ^ (solid lines) and A (dashed lines) hyperons, as a function 
of 2;, with a kinematical setup typical of NOMAD experiment at CERN (see Table 
1 for details). Results are given for scenarios 2 and 3 of the polarized A FF of 
Ref. Results with scenario 1 are almost negligible. Unpolarized (A + A) FF 
are from Ref. [Q; unpolarized GRV partonic distributions have been used for 
the proton target. Since (x) is large for this kinematical configuration, we expect 
T = da^/da^ < 1 and, as a consequence, P[i°),](A) ~ (A), while P[i°J,](A) > 
Pjt^°j(A) (see text and Fig. 11 for more details). 
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Figure 3: -P^ep*/ ^ (solid lines) and A (dashed lines) hyperons, as a function 
of with a kinematical setup typical of HERA experiments at DESY (see Table 
1 for details). Results are given for scenarios 2 and 3 of the polarized A FF of 
Ref . 0] . Results with scenario 1 are almost negligible. Unpolarized (A + A) FF are 
from Ref. ||^; unpolarized GRV fl^ partonic distributions have been used for the 
proton target. Since (x) is small for HERA kinematical configurations, we expect 
T = da^/dcr^ ~ 1 and, as a consequence, P[g°p](A,A) ^ 2Pj*pj^(A, A) (see text for 
more details). 
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Figure 4: Pj* for A hyperons, as a function of for different combinations of 
the beam and target polarizations, as shown in the plot legend. The kinematical 
setup is typical of HERMES experiment at DESY (see Table 1 for details). Results 
are given for scenarios 2 (heavy lines) and 3 (thin lines) of the polarized A FF 
of Ref. [Q. Results with scenario 1 are almost negligible. Unpolarized (A + A) 
FF are from Ref. IQ; unpolarized GRV [|14| and polarized GRSV-ST |15| partonic 
distributions have been used for the proton target. Since (x) is large for HERMES 
kinematical configuration, we expect, at large z, T = da^/da^ ^ 1 and, as a 
consequence, P[e,e](A) ~ Pj* ^^(A), while for the A (not shown in this plot) it should 
result P[e,e](A) ^ P[* g](A) (see text for more details). 
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Figure 5: Pj^ ^] for A hyperons, as a function of z, for different combinations of the 
beam and target polarizations, as shown in the plot legend. The kinematical setup 
is typical of COMPASS experiment at CERN (see Table 1 for details). Results 
are given for scenarios 2 (heavy lines) and 3 (thin lines) of the polarized A FF 
of Ref. [Q. Results with scenario 1 are almost negligible. Unpolarized (A + A) 
FF are from Ref. IQ; unpolarized GRV [|14| and polarized GRSV-ST |15| partonic 
distributions have been used for the proton target. Since (x) is relatively large for 
COMPASS kinematical configuration, we expect, at large z,T = da^/da^ <^ 1 and, 
as a consequence, P[^^^](A) ~ Pj^^^](A), while for the A (not shown in this plot) it 
should result P[^^^](A) 3> P[^^](A) (see text for more details). 
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Figure 6: Piufi] fo^' ^ hyperons, as a function of z, for different combinations of 
the beam and target polarizations, as shown in the plot legend. The kinematical 
setup is typical of E665 experiment at SLAG (see Table 1 for details). Results 
are given for scenarios 2 (heavy lines) and 3 (thin lines) of the polarized A FF 
of Ref. 0. Results with scenario 1 are almost negligible. Unpolarized (A + A) 
FF are from Ref. 0; unpolarized GRV [14| and polarized GRSV-ST |15] partonic 
distributions have been used for the proton target. Since (x) is relatively small for 
E665 kinematical configuration, we expect T = da^/da^ ~ 1 and, as a consequence, 
P[^,^](A,A) ^ 2Pj^^^](A,A) (see text for more details). 
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Figure 7: P[ee] ^ hyperons, as a function of z, for different combinations of the 
positron beam and target polarizations, as shown in the plot legend. The kinematical 
setup is typical of HERA experiments at DESY (see Table 1 for details). Results 
are given for scenarios 2 (heavy lines) and 3 (thin lines) of the polarized A FF of 
Ref. Results with scenario 1 are almost negligible. Unpolarized (A + A) FF 
are also from Ref. |Q; unpolarized GRV [14] and polarized GRSV-ST partonic 
distributions have been used for the proton target. Since (x) is small for HERA 
kinematical configurations, we expect T = da^/da^ ~ 1 and, as a consequence, 
P[e,e](A, A) ^ 2Pr; ,(A,A) (see text for more details). 
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Figure 8: P[}e\'^^ ^ hyperons, as a function of x, both for positron (heavy 
hues) and electron (thin hues) beams. The kinematical setup is typical of HERA 
experiments at DESY (see Table 1 for details). Results are given for all the three 
scenarios of the polarized A FF of Ref. Unpolarized (A + A) FF are from Ref. 
unpolarized GRV \T^\ partonic distributions have been used for the proton target. 
The crossing at a; ~ 0.1 for the case of positron beam is due to the interference 
between electromagnetic and weak contributions. Since T = da^/da^ is < 1 at 
large x and becomes comparable to unity at very low x, we expect, correspondingly, 
P[e,e](A) ~ P[e,e\{^) ^nd P[e,e](A,A) ~ 2P[e,e](A,A) (sce tcxt and Fig. 12 for more 
details). 
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Figure 9: P[e e] ^ hyperons, as a function of z, for various "high-Q^" options of 
the HERA kinematical setup (see the HERA* setup in Table 1 for details) and for a 
positron beam: y > 0.1 (solid lines); y > 0.6 (dashed lines); > 4000 GeV^ (dot- 
dashed lines). Results are given for scenarios 2 (heavy lines) and 3 (thin lines) of the 
polarized A FF of Ref . . Results with scenario 1 are almost negligible. Unpolarized 
(A + A) FF are from Ref. ^ ; unpolarized GRV partonic distributions have been 
used for the proton target (see text for more details). 
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Figure 10: P[ee]' ^ hyperons, as a function of z, both for positron (heavy 
hues) and electron (thin hues) beams, and for various "high-Q^" options of the 
HERA kinematical setup (see the HERA* setup in Table 1 for details): y > 0.1 
(solid hues); y > 0.6 (dashed lines). Results are given for scenarios 2 and 3 of the 
polarized A FF of Ref . . Results with scenario 1 are almost negligible. Unpolarized 
(A + A) FF are from Ref. 0] ; unpolarized GRV ||14| partonic distributions have been 
used for the proton target (see text for more details). 
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Figure 11: P[u \i] ^ (solid lines) and A (dashed lines) hyperons, as a function 
of z, with a kinematical setup typical of NOMAD experiment at CERN (see Table 
1 for details). Results are given for scenarios 2 and 3 of the polarized A FF of 
Ref. Results with scenario 1 are almost negligible. Unpolarized (A + A) FF 
are from Ref. [Q; unpolarized GRV partonic distributions have been used for 
the proton target. Estimates for P[p\^ are obtained from Eqs. ( |53D by using the 
corresponding results for -P[p*"°], shown in Fig. 2, and evaluating T = da^/da^ with 
the A, A unpolarized FF of Ref. (heavy lines) and Ref. [|T^] (thin lines); this last 
set has been modified by imposing SU{3) symmetry. The spread between the two 
corresponding sets of curves gives a good indication of the uncertainty due to the 
evaluation of the ratio T. Notice that this uncertainty is almost negligible for large 
z, where polarizations are expected to be sizeable for both scenarios 2 and 3. 
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Figure 12: -P[e^]°^ for A hyperons, as a function of x, both for positron (heavy 
hues) and electron (thin hues) beams. The kinematical setup is typical of HERA 
experiments at DESY (see Table 1 for details). Results are given for all the three 
scenarios of the polarized A FF of Ref. Unpolarized (A + A) FF are from 
Ref. 1^; unpolarized GRV |14| partonic distributions have been used for the proton 
target. Estimates for -P[g^]°^ are obtained from Eqs. (^) by using the corresponding 

results for P*}'^]''^\ shown in Fig. 8, and evaluating T = da^/da^ with the A 
unpolarized FF of Ref. 0. The crossing at x ~ 0.1 for the case of positron beam 
is due to the interference between electromagnetic and weak contributions. Since 
T = da^/ da^ is ^ 1 at large x and becomes comparable to unity at very low x, we 
find, correspondingly, P[e,e](A) ~ P[e,e]{^) and P[e_e](A,A) ~ 2P[;g](A,A) (see text 
and Fig. 8 for more details). 
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